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PURPOSE: A method for writing 
data into a DRAM(Dynamic 
Random Access Memory) cell is 
provided to increase a refreshi 
time and to reduce a cell size by 
increasing a potential of data 
written into the DRAM cell. 

CONSTITUTION: A DRAM 
(Dynamic Random Access 
Memory) cell has a word line 
(WL). a bit line(BL). a bit line 
bar. a MOB transistor and a 
capacitor. When a signal on the 
word line having a 
predetermined voltage level is 
applied to a gate electrode of 
the MOS transistor, the MOS 
transistor writes data of the bit 
line or the bit line bar into the 
capacitor and the data stored in 
the capacitor is transferred to 
the bit line or bit line bar. When 
writing data of a logic high, a 
voltage of the bit line or the bit 
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line bar becomes higher than a supply voltage. When writing or reading data, a 
voltage of the word line is the same as the voltage of the bit line/the bit line bar or 
higher than the voltage of the bit line/the bit line bar to a predetermined value. The 
predetermined value is a threshold voltage of the MOS transistor. 
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510IQ. 

ei(BL)°^¥Ei e]:»f£l^ m\EV\ ^IIHAiei(2)01l etOI^ £ISE^ 5f>IU. 9iIIHA|EH(2)0il eioi^Q 

aiOIEHI^t £1E£ICH bIM £fei(BL)E^ ;yi2E^ ^HJ e^^^ ^ScPI 

^± E:^x\±E{{u)o\ bi^ at2j(BL)£i ciioiEi^ 31 QHAi £1(12)011 EfoiM ot>iu. Eb ^HH 

AIEi(12)Dll efOie^ GIOIEIS aiEoK)i b|M atei(BL)E^ ^^of^ ^IJlf. ^E e[ei(WL2)SI 

ei! E:i^ Mi«ii^Ei(2i)£j >iioiE s^di o!:?tgoii dfej. ^ ^^xi>^Ei(2i)::?f bi^ 

BieibKBL)^ QIOIEie 91I1HA161(22)011 GIOIEIg B-^OIM ofPIU. Eb ^Ol HH Al 61 (22)0i| £^0|e£l Gil 
0IE1M e.|EQK5^ bl^ atei bK/6L)E m^o\^ ^ 2 ^01 EA|£|CH 0|5£f i^g ^4-:?H2| ^OIIAI 

^SXI ^ 1011 fe^EH21 QIOIEIM EhOmm:?! ?|8H 9] E a^2i(WL1)3h b|^ af£i(BL)01 8^01 ^EH:?h £1 

£a s^^^ ni a>i ^@ixi>i:£i(ii):?t e-s(turn-on)£ioi di^ a9i{BL)2i sfoi 4^EH2j ti^m ^^mM 
EUi2)^ s&e^p. ols eisH ^oi ^^HAl6i(12):?^ s^oi ^ehs s^jsioi ee ahi a^pr ai-opf §o 
£M1 moi ^^EHSj aioiEi:?^ ^ ioii atoiesipn gp. g^^2«o^, me yoi(BL)o«fe 2!e^(Vcc)oi 
oi:?h£ii) dFeKWLDoiib ^oi ^g|jxi>:6i(ii)2j sg|(vt)oii sg^ i^me ^xisPi mm 

04 ^^(Vcc}SP ^^21 feg ?B!et(Vcc+a)0| e!:?^9P. laafAH. EE AOII UEfUfe dl^ £^ 

ej(BL)Oi|AH 2}0\S\^ 2e^(Vcc)OI DCHS UEfUTil EiQ. 012^ ^EHOilAI 9IE £f&i(WL1)S| S 

¥1::'^ aiOISJS 40| ^^X|:^:iEi(11):?f e-E^(turn-of f)£lE^. EE ASj 3^0| 

EHS 511^ ^XlgfD. 

&^ M 1011 Zm^B aiOIPg ?^:?| ?i3HA1fe die a^oi(BL)J2f die e^oi bK/BL}:Pf Me 
gS(Precharge)£|01 1/2 Vcc ei ^^OIIAH. ?IE atei(WL1)2j 8hOI ^^EH:?^ £|£^ 

mS. ^ 1 ^¥E] ElEaOi bIM aFei(BL)01l UEJ-Ub S^(Vbl(NEW))^ M 1^ 31 nH A! a (12) Oil 2|§h 31 
IIHAie^(CS)2f bIM aF&»(BL)Oil SXH8^b 3-1 DH Al & :i:(CB)Oil ^oH PM3f ^0| SAjSP. 

Q = CVOIIAH 
VblCNEW) = Qt/Ct 

VBL(New) = Qt/Ct 

=^4VCC « CS^^CB' " 2^^'^^ ^^^^ 

0\J\M. Qt=CSxVA+CB xVeL{0LD)=CSxVccKBx1/2 Vcc. Ct=Cs+CBOI W .VAb EE AH| , Vql(OLO)A^S ^£1 

^EHOii die efei(BL)si s?ioip. 

012^ ^01 GilOIEI aiE A] b|e a[eJ(BL)01i UEfUb SBH^ ^^EH°1 1/2 Vc MP 

cs/(cs+cB) ' 1/2 Vcc mj\B e^oi g^Eii. oi m^\s a^oi ^hoooii gj^sioi 6toi 
EH2I pioiei^ ei^sp. 3§jai, aiES aioiE-i^t s^8f:>ii ei^£i:?i ^shah^ e^ttib ^ 

8 AV=CS/(CS+CS) • 1/2 Vcc3t 310^ . AV 5^01 31X131 ?|oHA1b Vcc2^ CSS\ StOI 3i0m^ 

ziaiu p^oi 3^s e ^xiise sfoi ^^eh^ a^oi^E! ee ^9\ s&oi vcc aisis ^xisi 

b 5joi OlLiaf, amsi ^r-^ (Leakage)^ e]6H A12}01 m.m^m □ e^OI ^0139 ^^Ollfe s^oi^ ei^ 

01 ^ 4- gib Bii^^ a^(vc)?3Fxi fe^oixMi QP. [TtPAH. pgg ^oii afoiMg seKvcc)2i amoi 

^Ol Vc 0\t\^ ^01X131 soil ^2il°l 3^ ai^(Vcc)^ Sj^£|E^ Sfb aiHeil-H ^31^ 

EM 8^01 0^ 

;qi3Eb P^ ^21 aiHeim pgJ(Refresh lime)M ^S8h:?l ESOIP. EA|@ U\9\ ^01. aiO|M 
i! £ie^{Vcc)S| SllSOl Aj^fOI ^SOll tCfei §XF ^OiX|:HI £lbQI. A|Z}(Tref)OI SUtShOl 8fOI 

s 21^01 n ^ gib ei|w|ei eg^CVc) oiats ^oixi^ii sie. qioiei aiE ai aioiEi3h moi 
£ 2i4i|£ixi §isj:jii sp. naiES ^oie oi aiz^oi £|3| 5i73hxib a|5^{|4^ g^s^oi 4=iy£ioi ^^ei 
Si^oi ^sisjoiot 8hbciL Dig aiHai4H PS(Tref)ola^ &p. Ee.^ gst> a:?!^ aiHaii^ ai^^m 

^31 ?loHAHb 31IIHA19(12)2| 31IIHAl§j>^(CS} StOI 3\0\ I^O . I1I4E2I 3BHHb 3iIIHAI £4(12)2] 31I1H 

Ai©±(cs) a^oii mB aiHeii-M peis UPUi 2!E£. 3inHAi@>i(cs) 2^01 31^4^^ aiHeii^i 

Pfe'(Tref-a. Tref-b. TrGf-c)01 Sx^ ^»01Xlb.5!e UPUIIQ 2iP. 

vaaiE^ ^'&l^2J cm ^Oil SiOIAHb ai^ai^ B^dref)^ i!:>ll SI-:?! ?|oHAHb m9\ 
31IlHAie>:(CS) 2^^ efOlO^ mbQI. Oil ?loHAHb 31Xlb SfllSOl 

Cc^g.^;,-^ ^ mgoj s£i^ ^01! dfOl^£i^ Ci!0|E-i21 S^M eP ^:HI gf^^AM. ^21 3inHAie:i: 

2.^01 ieH2^ s^oiib aiHaii-M pgj^ stii. -^21 a^£ii4H E^gioi eeH2^ s^oiib ^ 
21 ^SESM1. ^21 a^isM ai^ 4= Sib p^ {^'21 ajoi^^^ai x1lS3^bal SiP. 
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a a oil avoie 5^3l?ig^J^^£L2L (Bl) ^ ?i£ f'4P i (w)2i .t:!!^" ' '^ gH | 

rt s moi ^Bsi aioiEis M i (Hi Btoig & m sbiiqii& ag! aa(vcc)°i GiioiEm ^^o g 

^^Sb^ a^r d^eJ (WLi)oiife en k?rxi:^a(ii)ei se; agf(vt)2i 3:11 

S I1BI8K)1 (Vcc+0+Vt)2| agfOI eiJJSIE^ SOSAM. IcE AAOil UEHJfe S^iS (Vcc+p)3l BP. 

ej© m 1011 yoiMs ciioiEiS flSHAite bis yeiCBDa biM a>e! uk/bdiu ais 

I BiIeIOI die £JO.(BL)OII UEIUfe SSfCVBL Ne«y)S S 13 31!ItlAIEi (12)011 Sigh 

?1IlllAll!:ii(CS)a HIM £^e!(BL)0ll £IH5h& 31iaiA|gi>:(C8)01l 2|6H CISSV ^01 SAiaa. 

V„i.(New) =Qt/Ct 

-i^CC-^ C^CB ■ i^C^^ CS?CB ^ ("'2) 

Oi:)|Ai. Ot= CS X VA + C8 X VBL(Old) = CS X (Vcc + 0) + CB X 1/2 Vcc. d = CS + CBOIOl. VAfe t£ 

A2I a¥i. VeL(oid)te Aia §a ^ehoii aife his a-ei(BL)H! a?ioia. 

^?i <!^(i)i!f i^(2)s biiasH sa. saHoii ms¥E1 eioiEi^y diEsioi uis avej(8L)oii uaufe 

SD ^ S£¥E1 £IEaCH bis £ie!(BL)01l UE^Ufc aSfOj (CS/(CS-KB) • P) 31X1311 Elfe 3Je 

^ 4^ sicj. 0ISI3II ae^oi &± sbhoooii eiiJfaa seiioii ui^ eysE! &>eis taioiEiei 




9HiDiAi£i(i2)a 9iiiHAi@^(cs') g^oi SEHa 3111H Aie^(c)a stag sa! ^o\e. mm sioi&cf. 



oife^oiiAH ^ti\o\ ^sef am soi, e ifsoii 21& ytwi mohah^ ^ ^inHAiEiei atoi s 

^ sinHAiEi^ 3iniiAie>. iioi s2Haa sh^sMi so. nam a 5inHAiEi2i ^inHAiei^Pt 
p^3is a 9IIIHAIE12I appv a^&pfc 3aoiHs aa a^jEg s^Aiii 4- siJii aa. se& oiie 
SI ^011 Mssfe eiHxi:i.Eis ey S:^^ ^gHxi>.Ei cHa m MgHxirisEis Ajsma sne afeioii 
fee sag Phsvxi sots ass aaas sffe^Ais 4= sip. 

1 

4,3 ai^oi ^c: aoio| asJi g:^ Eaxir^Eigj ?iioig a^oii gj^fgoii a:^^^. feoi g:i^ ^axir^ 
f'mlfg afir^ L dil ai nit^^ aa aef^ B«ai^ciTfe3ii fey ^^ij^ ftfe aitcXti m i 
v/a^s 2 

Mii»oii siCHAH *iE Efeia a^s afoiM ai eie gsfAi diM eisjaf bis aei b^o| ^ 
glaT^Tiu 4:§a siee kJti sh^ e^sai oiiaai ^a Ejoisgfa. 

3 

wi2Sioii stoiAH, 6f?i ^sa 2i8 ^:>\ e>: saxi>iEia asf sj§ ^§gs sfe e^Eal fflia 

£1 iS2i BlOISSig. 
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